Objective: To summarize current evidence on the effectiveness of different knowledge transfer and change interventions for improving primary and ambulatory anxiety care to provide guidance to professionals and policy-makers in mental health care.
T he international 1-year prevalence and lifetime prevalence of anxiety disorders in the general population have been estimated at 10.6% and 16.6%, respectively.
1 Primary care physicians often see patients with anxiety disorders in their practice. Besides the primary care setting, ambulatory mental health care settings also play a pivotal role in treating patients with an anxiety disorder. Anxiety responds to pharmacological and cognitive-behavioural treatments, both alone and in combination. 2 In most countries, evidence-based guidelines for the management of anxiety are available for general practice [3] [4] [5] and specialist mental health care. [6] [7] [8] [9] [10] [11] For example, the guidelines from the Canadian Psychiatric Association 6 were developed to provide assistance both to primary care physicians and to specialists in psychiatry.
Despite the frequency of presentation in primary care and the availability of effective treatment options, primary and ambulatory mental health care for anxiety are associated with several problems and not always in line with current guidelines. For instance, only one-quarter of patients with an anxiety disorder in the United States received care that is in concordance with evidence-based treatment recommendations. 12 Successful knowledge transfer, that is, effective transfer of scientific evidence into clinical practice, is often slow. This delay may lead to nonoptimal use of therapies and medical resources, and ultimately may affect outcomes in patients. Numerous problems regarding the recognition and management of anxiety have been identified, such as lack of time for accurate diagnosis, prescription habits that seem based more on personal experience than on solid scientific evidence, long waiting lists for specialist mental health care, and limited skills or time for recommended psychological treatment. 13 Various change interventions have been proposed to improve the recognition and management of anxiety in primary and ambulatory health care settings.
14 These include the following 15 : · professional-directed interventions, such as distribution of educational materials, courses, conferences, and reminders, designed to improve professional decision making around issues such as prescribing;
· organizational interventions (including both patient-and provider-oriented interventions) aimed at changing the structure or process of health care delivery, such as the introduction of case managers, multiprofessional collaboration, revision of professional roles, and provision of self-help materials and self-management tools for patients;
· financial interventions aimed at changing professional reimbursement, incentives and penalties, such as fee-for-service and prospective payment;
· regulatory interventions aimed at changing health service delivery or costs by regulation or law.
A previous review, 16 conducted in 2003, on the effectiveness of quality improvement interventions regarding anxiety in primary care showed that several types of professional and organizational interventions significantly improved both the process and the outcome of care for anxiety. A combination of professional and organizational interventions in which an external expert (such as a nurse therapist or psychologist) is introduced to provide education or actively participate in the care for patients with anxiety disorders seemed most promising. Another systematic review conducted in 2003, focusing on a specific type of patient-oriented organizational interventions in primary care, that is, self-help manuals for anxiety disorders, demonstrated that self-help manuals were a valuable addition to usual treatments for managing anxiety. 17 Reviews on interventions to improve the management of depression, a topic on which the bulk of past mental health care research has focused, have strongly supported these findings. 18, 19 Mental health care professionals play a major role both in offering adequate care to patients with anxiety problems and in improving the quality of care for those patients. In addition, policy-makers and health care managers are responsible for enabling mental health care professionals to deliver high-quality care. Therefore, key questions for professionals, managers, and policy-makers involved in the care of patients with anxiety become: what is the best approach for delivering high-quality, cost-effective anxiety care? For example, is the distribution of educational materials to professionals a more effective strategy than the provision of self-help materials to patients? It is generally agreed that certain interventions work some of the time, in some situations, but do not work at other times in seemingly similar clinical situations. Transfer of evidence into clinical practice is only partly within the physicians' control; the professional and organizational culture toward quality and quality improvement also largely determines the outcome. 20 Moreover, knowledge transfer and change interventions require a substantial investment of time, energy, and finances. Therefore, it is important to gain insight into the processes and elements of successful knowledge transfer and change interventions.
Because knowledge transfer and quality improvement interventions in anxiety care is a rapidly evolving field, we took the opportunity to summarize the existing evidence. The aims of the present review were: to summarize current evidence on the effectiveness of knowledge transfer and interventions for improving the recognition and management of anxiety in primary and ambulatory mental health care; and to provide evidence-based advice and recommendations for mental health policy and practice.
Method

Study Identification
Study identification for the previous review 16 involved searching MEDLINE, PsycINFO, CINAHL, EMBASE, and the Cochrane Central Register of Controlled Trials, from study inception to January 2003. We used a similar strategy for the update, searching the above-mentioned databases for any additional original articles published from January 2003 to December 2006. The search strategy was adapted to the specific search criteria required for each database. Four groups of search terms were used. The first set identified studies with an appropriate study design (for example, RCT, controlled before and after trial, and interrupted time series study); the second set identified those studies with relevant quality improvement interventions (such as professionaldirected interventions and organizational interventions); the third set restricted the studies examined to those concerned with primary or ambulatory care; and the fourth restricted the studies examined to those concerned with patients with either anxiety or mental health problems, including anxiety disorders or anxiety symptoms. Search terms are available from the authors. The search was restricted to English-language publications. In addition, we consulted reference lists from all included studies, contacted authors of studies included in our review, and asked if they were aware of any additional published or unpublished studies that we had not identified. The studies identified in this review were combined with those studies included in the previous review. 16 
Inclusion Criteria
Studies that examined the effectiveness of a professionaldirected, organizational, financial, or regulatory intervention targeted at improvement of the recognition or management of anxiety in primary or ambulatory health care settings were selected. Studies in which the efficacy of different specific therapies (that is, pharmacological treatment or cognitivebehavioural therapy) were directly compared, and studies in which the quality improvement intervention was aimed at neither the primary nor the ambulatory health care setting, were excluded. In addition, studies that investigated only the effectiveness of screening strategies for anxiety disorders were excluded. Further, we only included studies in which anxiety problems, or mental health problems including anxiety disorders or anxiety symptoms, were one of the primary diagnoses. We included all RCTs, controlled before and after studies, and interrupted time series studies.
Data Extraction and Validity Assessment
Two reviewers independently judged the eligibility of studies based on the titles and abstracts. Differences of opinion were reconciled by consensus. All reviewers participated in the data extraction and quality assessment process. Data were extracted independently and cross-checked by pairs of reviewers. Again, disagreement was resolved by discussion and, if necessary, a third reviewer was consulted. We extracted data on setting, study design, methodological quality, type of intervention, period of follow-up, and outcomes, all according to accepted guidelines. 21 Included studies were assessed regarding methodological quality using numerous relevant methodological criteria pertaining to the specific study design · protection against contamination;
· appropriate choice of control site.
Outcomes of interest were the recognition, management, and outcome of anxiety, and costs and resource use.
Data Synthesis
A qualitative descriptive analysis examining specific design features and results of each study was performed.
If the necessary data were presented in the article or obtainable from authors, results from different studies were pooled using a random effects model. 22 Metaanalysis was undertaken using the Cochrane Collaboration's Review Manager software (RevMan version 4.2.8, The Nordic Cochrane Centre, Copenhagen, 2003). Metaanalysis was undertaken for effect on anxiety only. Four different scales had been used to assess anxiety: the Hospital Anxiety and Depression Scale (only the anxiety scores were used); the State-Trait Anxiety Inventory; the Beck Anxiety Inventory; and the Spence Children's Anxiety Scale-Child Version. These instruments for measuring anxiety are conceptually similar; therefore it was deemed appropriate to combine results from them using the Standardized Mean Difference and 95%CI as the summary measures. Tests of heterogeneity assessed whether the variation in treatment effect between trials was greater than that expected by sampling variation alone. titles and abstracts, 444 articles were excluded. This left 34 articles that were retrieved for more detailed inspection. After examining the full text of these articles, 21 articles fulfilled our criteria. These articles represented 15 separate studies. The manual search of the references yielded one additional study. Another eligible study was identified via contact with authors of included studies. The original review 16 incorporated only 7 studies. [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] In this review, a total of 24 studies (reported in 34 papers) examining interventions to improve the recognition and management of anxiety were included. Figure 1 outlines the number of studies included at various stages of the review. Tables 1 and 2 present a comprehensive summary of each included study. Additional information on design, participants, outcome measures, and length of follow-up is available from the author. Of the 24 studies eligible for inclusion, 6 reported results in more than one publication. Only the main publication from studies will henceforth be referenced, except for the paragraph on costs and cost-effectiveness.
Scope of the Included Studies
Seven studies investigated the effect of a professionaldirected intervention. Three types of professional interventions were observed: audit and feedback, education, and educational outreach. Seventeen studies reported on the effects of provider-and patient-oriented organizational interventions. Two types of provider-oriented organizational interventions were observed: collaborative care and doctor-nurse substitution. Further, 3 different types of patient-oriented organizational interventions were observed: nonguided self-help, guided self-help, and computerized care. Studies of regulatory or financial interventions were not found. One professional 26 and several organizational interventions 28, 29, 48, 49, 54 also included an educational component and could, therefore, be characterized as multifaceted. Six studies, all organizational interventions, provided economic data, that is, economic costs, economic benefits, and more specifically, the cost-effectiveness of interventions.
All but one study included in the review represented RCTs. The other study had a controlled before-and-after design. · No between-group difference in levels of improvement across GAS, GSI, HASS, and SF-36 In one study, the intervention was focused on children specifically, 52 whereas another study exclusively concerned elderly patients, aged 65 years or older. 33 The review included 7 studies from the United States, 12 studies from the United Kingdom, 3 studies from Australia, and 2 studies from the Netherlands. Eighteen studies were conducted in primary care, [23] [24] [25] [26] [28] [29] [30] 35, 38, 40, 42, [46] [47] [48] [49] [50] [51] 53 3 studies were at the interface between primary care and ambulatory mental health care services, 36, 44, 55 one study was carried out in ambulatory mental health care, 52 and in 2 studies both health care settings were involved.
33,54
Quality of the Included Studies
The methodological quality of the studies examined was variable. Concealment of allocation was found to be adequate (done) for 13 studies and unclear on the basis of the information provided for the other 11 studies. Owing to the type of intervention investigated, blinding of intervention allocation was sometimes not possible (not done). Outcomes were sometimes assessed with knowledge of treatment allocation and this, too, makes biased assessment of some outcomes possible. Baseline differences between intervention and control groups were discussed in most studies, and none of any importance were identified. Protection against contamination was considered adequate (done) for 12 studies. Several other studies did not discuss the potential of contamination (not clear) between study groups. Further, in only 9 studies was a power calculation reported (done). Eleven studies reported follow-up data of more than 80% of the baseline sample, all other studies reported higher drop-out rates. One study did not provide clear information about drop-out. Further details on the characteristics and the quality of the included studies can be found in Supplementary Table 1 .
Effectiveness of Professional-Directed Interventions
Audit and Feedback. In 3 studies, patient-reported mental health information was provided as feedback to the primary care physician. 26, 42, 53 In one study, primary care physicians additionally met on an individual basis with a study physician. 26 All studies measured the effects on anxiety outcomes.
No differences were detected regarding improvement over time both on various anxiety scales and on more generic mental health measures (Table 1) . Only one study 26 reported on process-of-care effect measures. The intervention group showed improved recognition and treatment rates, and more chart notations. Both studies that examined resource use 26, 42 found no differences in prescription rates. These studies revealed no consistent effects on mental health referrals. No significant differences were found for general use. 26 Education. In one study, the education was a single, brief seminar aimed at improving physicians' diagnostic and treatment knowledge about affective and anxiety disorders, 23 whereas the other study implemented an 8-session training program in CBT. 38 These studies only examined process-of-care effect measures. Both studies found that an educational intervention was not effective in increasing · No between-group differences; no intervention effect on prescribing for physicians' knowledge of anxiety disorders. In the study of brief education, treatment recommendations were influenced for only 1 in 4 types of anxiety disorders, that is, panic disorder. 23 The other study found that an 8-session training program increased the use of CBT techniques as documented in patients' case notes, and by self-reported change in GP behaviour. 38 Educational Outreach. The educational outreach intervention studies focused on the management of benzodiazepine use for anxiety. 24, 30 Both studies found no differential intervention effect on prescription rate. Other outcomes were not measured.
Effectiveness of Provider-Oriented Organizational Interventions
Collaborative Care. While the collaboration between primary care physicians and mental health specialists in most studies was face-to-face, 28, 29, 33, 49 in one study the communication between the primary care physician and the mental health specialist was only online. 48 Physician and (or) patient education was an integral part of the intervention in all but one study. 33 Telephone-based coordination of care was an important intervention component in 2 studies. 29, 48 All but one study 33 on collaborative care measured the effects on anxiety outcomes. Intensive care programs that incorporated patient education and shared care among the primary care physician and mental health specialists were associated with improved health outcomes on most anxiety measures. 28, 29, 48, 49 These programs resulted in more anxiety-free days and a better employment status. 29, 48 Studies that reported on the receipt of guideline-concordant treatment and adherence to medication found only short-term effects. Collaborative care was effective in improving both receipt of adequate medication and · analogue scales for anxiety: F = 8.6, P < 0.001; F = 3.5, P < 0.05; F = 2.7, P < 0.05; F = 3.7, P < 0.05 medication adherence throughout 6 months; however, this benefit had disappeared at 12-month follow-up. 29, 49 None of the studies that reported on resource use found any noteworthy differences between groups. 29, 33, 48, 49 Doctor-Nurse Substitution. In 3 studies, nurses were introduced to work as part of the primary care teams and delivered treatment to relevant patients. 25, 40, 50 In 2 studies, problemsolving treatment was provided by mental health nurses 40, 50 ; in the other study, behavioural psychotherapy was provided by a nurse therapist. 25 The latter study showed a large effect for the improvement of anxiety disorders. This intervention had no impact on work problems. 25 Two studies reported that problem-solving treatment by a mental health nurse was no more effective than usual care from the GP. 40, 50 None of the studies on doctor-nurse substitution reported on process-of-care measures.
Effectiveness of Patient-Oriented Organizational Interventions
Nonguided Self-Help. Four studies examined the effectiveness of a nonguided self-help package (Table 2b) . In 2 studies, the self-help package was in addition to usual care. 35, 51 In the remaining 2 studies, the self-help package was provided during a waiting period prior to therapy and compared with a no-intervention condition. 36, 55 All these studies measured patient-reported anxiety outcomes. All but one 36 showed evidence of the superiority of the self-help package on several anxiety scales. There was a high level of satisfaction with the self-help package. 36, 55 Only one study reported on resource use. 55 No differences were detected regarding the number of GP consultations.
Guided Self-Help. In 3 studies, patients received face-to-face guidance on using written self-help materials and applying it to their own problems (Table 2b ). The guidance was delivered by a practice nurse, 47 assistant psychologists, 44 or by the GP. 54 In the last study, GPs got additional training to apply cognitive-behavioural principles. In another study, 46 patients received an 8-session, computerized, interactive, multimedia, cognitive-behavioural program under minimal clinical supervision (5 minutes per session, maximum) from a practice nurse. Provision of a written self-help manual in combination with a few guidance sessions with a professional did not lead to superior clinical results, compared with no intervention, 44 usual care by GPs, 47, 54 or psychiatric outpatient clinical referral. 54 The interactive, multimedia program resulted both in greater clinical improvement and in greater improvements in work and social adjustment, compared with usual care. In addition, intervention patients were more satisfied than control patients. 46 Computerized Care. Anxious children were randomized to clinic-based group cognitive-behavioural therapy, either with all sessions located at the clinic, or one-half of the sessions delivered via the Internet. 52 There was minimal difference both in anxiety outcomes and in patient satisfaction between the 2 groups.
Effectiveness of Various Organizational Interventions on
Anxiety. Metaanalysis showed no effect of diverse organizational interventions (n = 8 studies) on patients' anxiety symptoms (ES, -0.08; 95%CI, -0.31 to 0.15; P = 0.50) (Figure 2 ). There was a moderate level of heterogeneity between studies (I 2 = 54.3%; see Figure 2 ). The studies compared various control conditions with doctor-nurse substitution, self-help, or computerized care. As reported above, this finding was not supported by the collaborative care interventions, which were not included in the metaanalysis. Qualitative analysis of findings showed that the latter resulted in improved anxiety outcomes.
Costs and Cost-Effectiveness. Six studies reported economic results (Table 3) . Four studies 25, 31, 39, 43 concluded that the intervention had a high probability of being cost-effective, whereas 2 studies 40,47 did not.
Discussion
Main Findings
The aim of this review was to summarize current evidence on the effectiveness of knowledge transfer interventions aimed at improving the recognition and management of anxiety problems and to provide practical advice to professionals and policy-makers in mental health care. The number of controlled trials in this area has more than doubled since a previous review of studies. 16 The range of interventions identified included simple and inexpensive methods, such as delivery of a nonguided self-help package, as well as complex multifaceted interventions that incorporate telephone medication counselling, education, and substantial realignment of professional roles. As in the previous review, we did not find studies on the effects of regulatory or financial interventions. From this review, one may draw the following conclusions:
· Conventional educational strategies (such as lectures and courses) or passive dissemination of patient-reported information or patient-specific guidelines to professionals have minimal effect on the care of anxiety. Educational strategies are only effective when combined with organizational approaches and when they are multifaceted.
· Nonguided self-help packages and self-management tools for patients may be a relevant method to improve the primary care for patients with anxiety disorders. This conclusion must be viewed with caution, however, given the methodological limitations of many studies on nonguided self-help.
· The evidence indicates that collaborative care between primary care professionals and mental health specialists is a very promising organizational intervention for improving the management of anxiety.
Other types of organizational interventions, that is, doctor-nurse substitution, guided self-help, and computer-delivered care, were not different from various control conditions regarding patient health outcomes. Nevertheless, they may be promising interventions as they are often cheaper alternatives for the treatment of anxiety problems.
· Evidence is beginning to emerge that suggests that several organizational interventions are likely to be cost-effective. This conclusion should be interpreted with caution, however, because only a few studies included in our review evaluated the cost-effectiveness of interventions.
Limitations
Several potential limitations to this study should be noted. Although our review was dominated by studies that enrolled patients who suffered from anxiety disorders or anxiety symptoms, many studies included a mixed population. Most intervention studies with a heterogeneous sample concerned patients with anxiety and (or) depression.
Inclusion of relatively few patients with anxiety in some studies, along with the fact that outcomes for patients with anxiety were sometimes not presented separately in studies with a mixed sample, may have implications for the generalizability of our findings. However, closer examination (eyeballing technique) revealed no striking variations in the study outcomes of trials with a homogeneous anxiety sample and those with a mixed sample. Moreover, the heterogeneity we observed in the sample populations corresponds to reality. Comorbidity of anxiety and other mental illnesses is the rule rather than the exception: more than one-half of individuals with primary anxiety disorders present depressive symptoms, and more than 1 in 4 develop substance use disorders. 57 The issue of heterogeneity also played a role in our metaanalysis, which included diverse · High probability of being cost-effective provider-and patient-oriented organizational interventions, namely, doctor-nurse substitution, self-help, and computerized care. Despite the heterogeneity in characteristics of the interventions, there is some indication that these interventions do not lead to superior clinical outcomes, compared with various control conditions.
The methodological limitations of our review are related to the restrictions of the search and the quality of the RCTs included. We limited our literature search to English publications. Further, the methodological quality of RCTs did not appear to have improved over the last few years. Many RCTs did not provide details of the process of randomization, allocation concealment, or blinding of outcome measurement. This means that the results should be interpreted with caution. Moreover, this review, like all reviews, suffers from the tendency of some, less-respectable journals to publish positive results only, to the neglect of negative studies.
58
Implications
The results of our review are broadly in line with reviews of strategies targeted at changing professional practice in the wider health care arena and with reviews on mental health care more specifically. Other reviews of mental health care also demonstrated that professional interventions are only effective when embedded in some sort of organizational intervention. 18, 59 Further, our findings are consistent with a number of reviews on the effect of specialist mental health workers operating in a replacement role. [60] [61] [62] [63] These reviews also did not find good evidence that professional substitution is more clinically or cost-effective than other treatments routinely used in primary care.
In keeping with the present findings, previous reviews of management of depression have identified collaborative care as a very promising approach. 18, [64] [65] [66] Collaborative care includes interventions of varying intensity, ranging from simple telephone interventions to encourage compliance with medication, 67 to more complex interventions that involve intensive follow-up and incorporate a form of structured psychosocial intervention. 68 A recent review on collaborative care for depression 69 showed that neither the duration of case management nor the number of sessions were related to effect size, and that even brief interventions, such as telephone follow-up, were effective. The addition of brief psychotherapy was not generally associated with improved outcome. Effect size was directly related to medication compliance and to the professional background and method of supervision of case managers. Nevertheless, it remained unclear whether these determinants of effectiveness of collaborative care for depression are generalizable to other mental health disorders, such as anxiety. Furthermore, studies reviewed on collaborative care for depression and anxiety generally have been carried out in the United States. We believe further research is needed to help clarify whether this system of care can be translated and implemented in settings outside the United States. A final recommendation for future quality-of-care intervention studies would be to address the longer-term effects in addition to the longer-term cost-effectiveness of the intervention.
Implementation of the interventions presented in this review often involves substantial organizational change and realignment of professional roles. The policy context is an important factor in determining whether interventions to improve the management of anxiety are nurtured or inhibited. For government and organizational policy-makers, the results of this review mandate the need to offer fair and reasonable reimbursement for case management services and for telephone or in-person supervision by mental health professionals serving primary care providers. Policy alone is insufficient to bring about more collaboration. Aspects of the organizational context that are fundamental to the success of collaborative initiatives include: supportive structures, service reorganization, colocation of primary care physicians and mental health specialists, and provision of resources (time, finances, equipment). Finally, a collaborative care approach requires a willingness on the part of the primary health care provider to invest more time and energy in the management of anxiety disorders.
Conclusion
Collaborative care interventions seem to be most effective in improving the quality of care for patients with anxiety in primary and ambulatory health care settings. Evidence is beginning to emerge that suggests that the benefits of several organizational interventions outweigh their costs; however, further research on this topic is necessary. At the level of management and policy, the decision to invest additional resources in collaborative care programs or other health care interventions will depend both on the benefits created by these different investments and on the attitude of the primary health care provider regarding collaborative mental health care.
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